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NTERIOR KNEE PAIN often poses a significant clinical challenge to practitioners. Knee injuries account for 15% of all football-related injuries, and the knee has been the most-injured body part in six of the last seven NCAA football seasons. 1 For anterior knee pain, differential diagnoses include patellofemoral syndrome, chondromalacia patellae, quadriceps tendinitis, plica syndrome, osteochondritis dissecans (OCD), acute patella fracture, patellar instability, and bony ossicle formation. Bipartite patella is an atypical diagnosis in sports, with occurrence rates of 1-4% to 2-6% being reported. 2, 3 Bipartite patella is a congenital ossification anomaly involving the patellar sesamoid bone. It is usually clinically asymptomatic. Research suggests that 77% of patellae ossify from the center, and the other 23% ossify from either two or three centers. 3 Secondary ossification sites typically appear around the age of 12 years. 3 The cause of this anomaly is regional variation in blood supply that can lead to vascular ischemic changes in the patella. 4 These changes support the idea that bipartite patella formation is caused by marginal fractures that eventually lead to nonunion from these vascular insufficiencies. 4 Saupe 5 classified bipartite patellae based on the position of the accessory ossification center. Type I presents with an ossification site at the inferior pole and has a prevalence rate of approximately 5%. Type II, with a 20% incidence rate, presents with a lateral site of ossification, and Type III has a superior lateral ossification site and a 75% prevalence rate. 3 Bipartite patella is often diagnosed as the result of an incidental radiographic finding. 6 A practitioner might mistake bipartite patella for an acute patellar fracture. Initial physical examination will be unremarkable with the exception of localized point tenderness and a palpable bony prominence. 6 Skyline, standard anteroposterior, and lateral views are recommended for diagnostic evaluation. Plain-film radiographs should always be taken bilaterally to assess for a true bipartite patella. 7 Patients will present with bilateral radiographic abnormalities in approximately 50% of cases. Most patients respond to nonoperative care that includes stretching, aquatic therapy, patella bracing, NSAIDs, active rest, and therapeutic modalities. Highlevel, competitive athletes who are unable to participate in sports because of pain are surgical candidates. Operative methods include excision of the painful fragment, lateral retinacular release, and internal fixation of the patellar fragment with or without bone grafting using compressive screws.
Ogata 8 proposed excising the painful fragment if it is grossly mobile and dislodged from the patella. Mori et al. 9 indicated that pain might arise not only from the painful bipartite patella but also from the excessive lateral pressure associated with patellofemoral syndrome. In these cases, assessing the patella for chondromalacia and performing a lateral release were the recommendations. Gardner et al. 10 successfully treated a 13-yearold girl with compressive screw fixation. In this case, the patient's patella had an abnormal excursion with a click but no lateral instability. Surgical fusion of the two main components yielded excellent results while restoring a more normal patellofemoral joint. 10 
Case History
A 20-year-old Division I football quarterback presented with sharp left-anterior knee pain after landing directly on a bent knee during a game. Orthopedic sideline evaluation revealed no gross instability or defect. The athlete denied any immediate mechanical symptomatology. A brief history revealed a similar episode while the athlete had been in high school. No formal treatment was initiated on the sideline; instead, the athlete was able to finish the game despite some pain and decreased function. Bilateral plain-film radiographs of both knees with the recommended views were taken the following day and revealed a Type III Saupe bipartite patella. Specifically, the skyline view showed some irregularity of the lateral patellar facet involving the secondary ossification center of the patella. Plain radiographs also demonstrated some spurring on the lateral aspect of the patella. Follow-up physical exam revealed exquisite point tenderness localized over the superior lateral fragment without a knee effusion. The athlete ambulated with a slight antalgic gait. The athlete's range of motion was not limited, but he did have pain at full flexion. The ligamentous exam was unremarkable.
A long discussion was initiated to choose from the options of care available to the athlete. Because he was in the middle of the season, it was decided that nonoperative treatment was the most practical option. Treatment consisted of patellar bracing, anti-inflammatory medication, quadriceps stretching, aquatic therapy, and symptomatic therapeutic modalities. The patient initially was unable to compete in football because of his localized pain and impaired function. He underwent several weeks of nonoperative treatment with minimal pain resolution and was able to compete in the last two games, but with continued pain and limitations. His nonoperative care lasted for 6 weeks, including the final two games of the season.
A postseason follow-up exam revealed no significant clinical progress. The patient was interested in pursuing surgical options. The physician explained the risks, benefits, and complications of excising the painful fragment, lateral retinacular release, and internal fixation. It was decided to first determine the stability of the fragment under anesthesia, and if it were to be found grossly unstable, then the fragment would be excised. A stable fragment would indicate either screw fixation or complete excision of the fragment. Surgical exploration yielded a grossly loose fragment that was excised without incident and with minimal disruption of the surrounding soft tissue. The excised fragment measured 3.75 cm by 2.2 cm (Figure 1) .
Postoperative care involved 2 days in a straightleg knee immobilizer. The patient was able to bear weight as tolerated. Range-of-motion exercises were initiated immediately. Proper wound care was ensured with daily wound checks and cleanings. The wound healed without erythema or drainage. Because the patient was going home on holiday break, he was given a program that involved stationary cycling, range-ofmotion exercises, and quadriceps strengthening. At 4 weeks postsurgery, the patient began aquatic therapy and sport-specific, closed-chain quadriceps-strengthening exercises. He was cleared to start running 6 weeks after surgery and began weight lifting 2 weeks later. Ten weeks postsurgery, the patient was cleared and took part in full spring football drills without complaint or recurrence of pain.
Discussion
Because of the congenital nature of this anomaly, many athletes will present with nothing more than localized anterior knee tenderness and perhaps a bony prominence. The patient involved in this case study had participated in organized football for 12 years before his diagnosis. Symptomatic bipartite patella is a rare knee condition, and although atypical, the diagnosis of symptomatic bipartite patellae should be considered. In addition to a thorough history and physical exams, plain-film radiographs are helpful in the diagnosis.
Many patients will improve with nonoperative care, but highly competitive athletes who do not respond to nonoperative care might need surgical intervention. The choice of surgical method depends on the stability of the fragment and type, as graded by Saupe's classification. Open excision of the fragment, lateral release, and internal fixation are methods described in the literature. Postoperative care should involve wound care, early range-of-motion exercises, aquatic therapy, cardiovascular exercise, and quadriceps strengthening. Excellent results will yield a full return to function and an absence of localized tenderness.
Conclusion
Symptomatic bipartite patella can be a frustrating injury for the athlete and the clinician. Highly competitive athletes have both operative and nonoperative treatments available to them. The benefits of the various surgical options should be considered in relation to the athlete's clinical and radiographic examination. An experienced surgeon can help guide the decisionmaking process and help return the athlete to optimal performance.  Angela Mickle is currently an assistant professor and the athletic training program director at Radford University in Radford, VA.
